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ELECTRON BEAM PROXIMITY EXPOSURE APPARATUS 
AND MASK UNIT THEREFOR 

%mm.x^^x7-^y/-^x{t^ mm(Dm^mt^ na mum (^imw. \-mi^-y hr* 
(Dumt^iimmcDijmmhtixx^^, x^t-x.^ z.wA±(7:)mmim^ m^^y^vay 

^&wfl}£(n%^\\^\^^^(Dmft^m.t^f^^■^tlx\^^t\ ^^t4. ^m.^^'SLXfuT.vt^ 

}icr)mx^<.(Dnmt^h^^ 

'iO:)mimM(Dm^^t'^ h "High Throughput Submicron 
Lithography with Electron Beam Proximity Printing"(H. Bohlen et al., Solid State Technology, 
September 1984, pp. 210-217) (OT. «1 m^-t ^) fCl/T^ $ n-S$D < . ^^<*^b5if5^? 

m%mifit^tifzt\ n ^^^^^ mmo:)i^.^t)mmxm.mw 

tli^t^A.^hX\^fz^ 

^mmm 5,831,272 ^ (a^mm 2951947 ^{:i^^J^;) J^Zf "low energy 
electron-beam proximity projection lithography: Discovery of missing link" (Takao Utsumi, J. 
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Vac. Sci. Technol. B 17(6), Nov/Dec 1999, pp. 2897-2902)^^^ ZCD^W^M'-<^1^'^ . MM 

0^MttT#SJ-r^^i/^Xx-v4 4. ^i/NXx-v4 4X1-1^^^^)11/311!^ 
15 ^-^6 0. ;^r/^-x/N4 0®^Mc7)^^$^ltth-t^i^$l^{ii^4 6 ;6^tS:^^^>t^Tl^ 

r>:ryNX^"v4 4 O^S^jM^^^mt-^ vffi b— 9^1iJSI# 4 S^^lStt"^ 

:g^3 8 ^^Jl^^X^-vffl^— 9^1im#l4 8 col^thfl-^tt. ;3>t°^-^7 0 

25 ^^aiti4 6 (D^taiifi-^ii. ff^Mium? Bf^fit^^^nr. ^-v^Mmi^^n^n 
1^1 ^im^t-\:^mm.^nfzm^T'-9im-^xm\^mv'-^^mj£t^mn^'i^ 
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i\ AC/AMP 7 3 ti'jDAC/AMP 7 4 J^{±t|A-^^^ AC/AMP 7 
3 i gij D A C / A M P 7 4 fi. ^ ti^^«iE $ tiT^cfiipjMx - ^ T o ^fl^C::^ 

^2 (A) ;^D^-2 (B) ^ti^^nni-ii-i.mmfm.wvim^n^-^T.^ 

10 ^3 3TvT^1-SP5>(3||p/^°5'->^^^^^j^^$tl-?>o #M#-^3 5 

X7">v;b-7X^Ti±. -^iJx-Cf. ®3 (A) J: -9 (d, 

^ci;iEM^/N°5'->3 4 m^-/J^$7^J:iEM^^^°^5^-> 3 4 2 ;6^^$)0. ^/J^ 2 ooIET^Jf^ 
15 M"^->©rBl®§P^ 3 4 3;6^T^1□-t5^^^ j:■9fJ;Il^^y^°^->^, 1 ^ c7) ^ X ^ -^^Mt^ 

-r^^^«;f;nrtgT$,D. 03 (b) -elu^ (o (wt^-tjc-^j-. z,(Dm:\x^^^-y 

„ ^/N°37-> 3 4 4 3 4 5;^r//x°^-> 3 4 6 3 4 KO 2U(0^^ 9 -yiz^j^i-yx 2 

®(3.ii.Mf^2':)®^X^$-M-7X:J^<h|^-r^o t-^^b^. 2 oc7)ifit^^^^;t;g|i-7 
20 X^^-ffl.mt. -7^0^X^ (M^t^>^°^-> 3 4 4 :^^/ 3 4 5 ^W-r-S) ^^f^-f^ 
tt/im^ti-A^f^^^^g-^^^^;^-^^^/-^!^^ fte7^(7)-7X^ (i^lJx.tf/^°^-> 3 4 

X■7^-y/^VJ:^(7)^S^^g^^|g^^^^^^ h-7X^cD^t^. *'-^XSt^±iZ^n 
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j/:^T-t^^^> ^:it :b^^^^Mx^ ^.^mm^m 5,831,272 ^ nz-zs? 
T^^gTii. -«-7x^t3Mi^$n^m?i^-At7)?tj^(±j:ti5fi<j/h$<^ MT-^-A 

m^'^mt^h-^:^ ^mt^^ \.-t\%-mxm%\.fz\m-(}mm-f^t-^ i? li>^x ^ 
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r mBmn^mMLfzm^\:^-i.-^\ mBUn(Dmmi::.mBmni^MJt^i~^^^^-y^ 

i^tm^nfz-^7.9\^M(D-7X9iz^m-ru§^izii^ -B-^x^mm^mmuzm 



The nature of this invention, as well as other objects and advantages thereof, will be 
^plained in the following with reference to the accompanying drawings, in which like 



6 



reference characters designate the same or similar parts throughout the figures and wherein: 

tt. mi (A) (7)2 (B) -2 (B) miz-f^-^tzmmm^^^^ 

0 3 (A). 3 (B) mS'h (C) W-7X^(7)|^B^gI-e^0 ; 

0 4 (A) \u ^m^m'mkmmxz.m'^^'^T.^ n-zz^v Y^Jktm-^^^^^ m\ 

(B) (i. 04 (A) ©4 (B) -4 (B) ,i^(3fp^o/ciifM0T^ D ; 

05 (A) (B) tt. -q'X^-X:=..y h (Cf^t t ^ X ^ (7)|i^| ^ @Bg ^/X^-r 0 

06 (A). 6 (B). 6 (C):^t;6 (D) (i. ^^^.y h ^^{^-T^T^ti^ 
^t"0trfeO ; 



04 (A) 'ELlli (B) tt. ^ti^^n;$:^H^(7)||;^®ff^tjc7)vx^ji^'y h ^.^-T 
±M0;^t/IM0T~^^o 
20 04 (A) \z.^<t^^\z.^ -7X^-i^-y h 3 0 1 1 6{@1(7D-7X^ 3 0 2 

bt^Tl^^o ^VX^3 0 02 (A) m0S#^3 2 -^vT^ L./c§P53^ tlnl i;?f^:|^ 

C^tfl(^||pyN»^_>^^ig|^^^_^^,jf^g^^^-^^,^^ 3 Q 2^^^ ^^^^^ 
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05 (A)R{f5 (B) (i. x'X^'-x^.y h 3 0 1 © 1 6{@C7)-7X^^^^M-r'5/^° 

^-ym^^.i-m-T:^^^. ms (a) rnKD^^^-x^mm-^x^ AtA\ r 
^ ^ 1111(7) V X ^ . ^ij X. v X ^ A (7) 1 o ;6^^?^^ ^tif-^mmLx^nw^9-y 

0 5 (B) (i. 8aiIc7)/N"^->(7)^g^fvX^A^A\ BtB \ CtC\Dt.D\ 
15 E^E\ F^F\ G^G' JklfntW ^ffML/c^iJ-e*^„ ^(7> j; ^ f^/N°^_> 

^i^.y h 3 0 1 ^^^-r'g)i^^M;6>^^^„ |;[^oT. 1115 (B) C7)/^"^->c7)ffi/^'a-^ 
20 -^X^©lt^ec^J:t^rmIIli(;6^'^>V^l^j:I^^^^iLTl^^o 

06 (A) ~6 (D) It. -^X^-:l^7 h€:Mf^1-'5m^Mt-^ElT^$,^„ 
0 6 (A) twT^-rj;-9(-. -^X^^-^-^ h 3 0 l(7)«tS(7)^lM(cbvx blf 3 0 
3$-M^L. 1 6ffl®^-7X^C7)tP53^(3||P/N°^->$-S7t-r^o -^rolt. bvXh 
$rMLTMP§P(7)bs;xh^P^*L. MJ^^ 1 M^-^^y ^v^'XtH 6 (B) ^c.T^ 

25 -rj:-9/^^:;^3 0 4 ^ffM-r^o ::®/^{ir?fa/N°^->(3j<^j^Ft. ^©ti^^j^si^-^x 

^«J¥$ (02 (A) T#FS§^3 2T-7K-r^P^^cDjm$) J: 0^^^^< /^^ J: ^ (zf 

<klz^ 0 6 (C) iz^s-t^oiz^ m2M(Dm2 (A) m^ill-^ 3 2 Tvx^■r§^55>{:: 
mi-^i.:(5'fO§P5>C^bvX hjl 3 0 5 ^jTML. ^2M$-i-y^>^XT#M#^ 
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3 2TvT^«^ml#^x^c7)lp${c-r^, z.niz^^^ 06 (B) (DmnU2> o 4 

I should be understood, however, that there is no intention to limit the invention to 

the specific forms disclosed, but on the contrary, the invention is to cover all modifications, 
alternate constructions and equivalents falling within the spirit and scope of the invention as 

20 expressed m the appended claims. 
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fat B-7 X ^ s« ^^ii-r ^ X ^ ^mmm t . 

tut X ^ ^mmmiz ^ o tuiB^ x ^ « ^-^s? l t . mtm^o^^ x ^ (T) -9 ^ 

faiB-7X^S^S®t>[iB«©-^X^c7)^P5^;6^ o^v^^■h^#mi:-r'5 

/N- ^ - > $:;|--r ^ d ^ tir^imm 1 (^iBtt^m^ ti- a^^^k^^Mo 

4 . tuiBIIi((7)vx^(ifalB-:7X^S^^±j3SiM3rHlPi^^(tT|^it 
fuiB-7X^M®tufB^Iff(7D-7X^(75§P53^^^\ {te§P53^J; ^Wi^:! t^i^mti-^ 

imm 3 jcfBic(7)m^ 

MIB-^x ^M(3|§ij-bn^lafB»©vx ^ii. tulBm 1 2 ©vx ^©ffi 
6. talB^5if®^X^(itulBvx^XtSJiMv^(3rBm:^^(:tTH5^te.n. 

miBx-x^siswiuiB^iijovx^cD^p^^^a^ im^T^^^m^^^Ltmrnt-r^ 
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